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fcd £!|fafc-rs«j&&«#«^ ? nm-fe -y 
■9". 10 
im&R2 3 ^fa- Hf4^f3-n . if 

■9". 

[19*3516 3 ft*SSfT«fcL TOt«ff 

m%mifrm?m5<7)o-h<?>^?tifrimmcom 30 

[^HJ^P^^9J3 
[00013 

[00023 

X*Br&*. HfcfcWt. 3 0 0tt#«Efr«\ 30 1 40 
7*7 -f yfc:t5tt£iSr^7x-yf-Xf— 302 
7"5>f y fcfcfti-r a - HXf-y, 3 0 3 

-rr^-f y^;t^fur^^f^f— 3 0 4ti^Mr 

v4V\Z&VthJ<\ h*v9X7— >\ 305tt#51<0 
3ffl^D-srbfc*3(t&l&^, 3 0 6ttm2cD3g&Xa.y 
Mc&lf&ifr^ 3 0 7«i#^?3ifT$ft£^£w 



#^F10-49370 

2 

Zti^ti, Tn^y^^y^miz^yy^T^ti 

JUT. ^HKt&^tJJct^^vr^tt, ^r/l^-f-ya 
[0003] &t»fffcovvtiwts. #«fc4W*£ 

70nrp-b7tli, ^5tTKUX^3#@£7)Xx 
-S^ifc£^|gfT*x—a'3 0 3TH&.I 

0 5t5jt^»2tf5j»XO-y MI*5(«^3 0 614. 

i^30 1l:*4. ^^oro-fevlftt. ^ti^<^^ 

[0004 3 >*47J4>W^t:W±^ht&>£.* 

r^ye^-^r-^rf ?f t : iwrrn-f (Co 

mputer A r c h i t e c t u r e : A Qua 
ntitative Approach) , Morga 
n Kaufmanntt, 1 9 9 0^j ^£ET1I* 

[000 5 3 ^¥6-13 1180^^ 

^-T6-2 74 3 5 2^?8C tV W K*H8frfr 

f-vfcJBtfcHSflWrfitr**^. 1W6-1 3 1 1 

mmm n -/ ^m#<oA*tfi!-9T« o . r 1 j 

[00063 021 2 JW* H«ffe:ff av-f ?nrn 

-«:M^t/P7;@tftS. M^t. 3 
4 1 W«ltflW*llfft«. ALU, 342 li!Jit&£ 
H^T-t^m^. 3 4 3tiPC€^tm-TSPCSilfflI 
ffll. 34 4tiTKUXff^:^3> ; e l J©lfflI^ 34 5 
(i^7hSim^llfi : -tS^7^. 3 4 6ttl1f>f^;W-C 
2ift^£!&S*T'£&^X. 3 4 7(i^$rr3-KLT 
d^llffSteffl«a#l 1. 12Hi4f3-/, 3 
4S\timwJx9X:foh. 

[00073 02 2&y-u ? y JsCr^Z^rmmT 
MlZ&^X, ADD, SRA, SUB. MULfc 
itAJMPti. **l«U ^7h^ 4 ME 



3 

fcL ^HtT^i5tt&ALU34X. S/7 

?34 5. ALU 341. ^1313 4 2£J:tf PC#Jffll 
^34 3£fclvCgU>il&- ifc. Mi-fcf. (r3, r 
0, 6) ti. iHJSU'> ; X^3 4 8^r Ol/y'X^^l 
hfiP® r 6j b*tttLfcm3R8B : ZVmi'Vx?3 
4 8*0 r 3UzsX9£m&t&Z.b £*t 9 
[ 0 0 0 8] ^2 OlZ^ZtitzVj ?nTo-fe>y*m2 

@2 3fci5l f vc. ^tt2j»Jtf^l1^fc*tt&*- 

So -rfc*)^ «TOIWiSfT3ft*2«££ii*i\ s 
2fTBtNOP*«a*^tTV^. .IOJ:5&# 
[0009] 

£ 5ff@^ J M P ZWmtT 2?T@<7)N O P<0&Hfc3i 
» r 2 j cor * F ^> y7W*£H< <! 

wcas. ^i-jfc^ur. @2 30>4i*B<oiiM*o 

jKft r 2j L3Wg^CS=firV^>f ^arn 

sot. M«)#at)*u?=fl:^fc. w&ztitsm&b 

[0010] £*>3^4Jfc»0 J: 3 &ilS£ft¥ifc-f 
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4 

nrn-fe -jp .1 1 £ @ Wfc -f «. . 

[00 11] 

[0012] 2 Hii®^HJJH^^>®S^^^ w 

20 fiC^t^4*L*^t,Ofc-rS. 

[0013] ^^S3E®O^^S®®^^^ 

[0014] 18*314 OT«0irat:«&3«^t#t 

[0015] ia««5Ea*oiHB(c:flisasi^t^rr 

30 ^nro-fe-/1ftt. «Sffl^7 hie. Slg[^® 

[0016] f33CT61fi^MiC^§S@^^W 

So 

[0017] 

mm<rmm l.mi izznm&mMcmm 1 1: i 
^rfS3 2ir-/hv>f ^nro-fe -yrc*s. atcijv^ 

2l4fir^RAM6K64t7MI«ID^^ 

ti32t'-y hX647-h'i7)iafflUxX^. 
50 [0018] iS^fa-Ha^v h 2Ki^t, 8. 9 



(4) 
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7D-fe 7 t«^^t/D-t 7 ttil (Processor 
Status Word . £TK /n-fe7ttt^l5:PSW^^ 

i i£f&*u -etL^ty^-vh3^^ 

a-KIHIkPSWlO Ofl^t & k vt flflHW 1 
[0 0 19];*tl>:x-.yh3£i3^T. 1 3tix>y 10 

r^ftmst & v ^^utr-r & k p c s £ jni. 
ic. yr^M^^^o^^-^i^^^^^ft ^ p 

cfifciwrtpcwatt-c**. pcmbumi 

3ti. |f#LfcPCfi£3 2t>Ml0)IAAX£fl-L 

as*3«. 14l±:*^7yKfc&ST-*<0T7-feX 
WJ^'JWW. **Uffl»»l4li. 20 
3 2t'7 hfgOD ArtXZ-ftLTTF U^f-^f- 
^RAM7 £££ L#^l6*f <c«?flr-r - * * 6 4 b* ■/ 
bfi^DDAxfctfLTr^-fexrS. IS^SmUi? 
X*5*>£3 2b>Mg<?5SlAx. S2AX S3a* 

fBtffl^iff v^Wiai* 3 2t'7 MafcD 1 Ax£ 
^X7 5*»4>S1AX. S2AX S3Ax£-frLT<& 

1 Ax Z1t LTiHJB Uy^5 fcteaw & >- ^ ?~C fo 30 

[0020] ^y^L-y h3C*tLT. SlAx. s 

2 S3 AX. S4Ax£tf*l/t. 32t'yh^) 

i^>-*x^^$rxfr-r^2v-Kxhr^&i^ 40 

"t&ZbtfVt*. ifc, >t'Ja^7h3li D1A 
XfcJ;t/D2Ax£tf-l/C. ^«Jx:7b3rlW 
V- K<9STO6S£fc«T-- * R AM 7 3&»^>S£jH$ilfc * 
n-H : 7*— b 

operat ion_0 
FM = 00 : 2f&4* 851 

01 : 2$tft mi 

10 : 2ffr^ S2 

1 1 : hik* mi 



[002 1 ] «SiSLx=.vh4tt5V^r. 17fcfc$Hffl 
l^X?5;^£>3 2b''y hi|gc7)S4Ax. S5AX. S 

6 Ax £^ tr ftfcfi* 3 Y<&r-9 fcffl^ 
T3»*ffV>iiraS»Sr32b>b©?5D2Ax. D3 
AX^Lri^U-^X^5tlBS«*S[|S. 18tt 

x, S5Ax. S6Ax^LT«a3*i**A;37- 

kcot-^ *m^x%ffiwm%*^m&$& d 2 

AX. D3Ax£^LT^Us'X?5fclK3&i-£AL 
U. 20tiiaffll/> ? X^5*^S4AX. S5AX. S 

^fVijSdWS«SD2Ax. D3Ax£^LTiHJBl^X 

[0022] <I<7)V>f ? nTo-fe y iTCti. ifljfll^X 

X. S2AX. S3 Ax. S4Ax. S 5AX. S6A 
X£Sf#j£*l£. iMfll^X^Sfctt. D1A 

X. D2AX. D3><A&itlXMJz3W&>l'Z'X? 

[0023] m2\tz\cr>^-i y-9-^^7^- 

-V*y h£^t1&WC£>&. ^7*- ~?-y hkb 
T. 02 (a) t^tia^rlOiO^a— K"C2o^ 
tm (operation ) £ Jgitf-f* 2fPt«H*07*- 7 7 
M0 lk. 02 (b) fc*tJ: 5^:1 oto^n- K 
T 1 o<0fi|ff £ffi?irr S 1 ast*^)7 V -y M 0 
2k#£>6. 2iSSC4^)7t-?7M0 1i:(i, 7 
^"^b'l 0 3fcJ:tf7>f-;UK 104*^7^- 
v-yh7*-^Kk. 2o«7^-^K106, 1 
07k. ^17^-/^-106, 107tZttm-t&& 

-77M0 2CI1 7^-^K10 3i>J:^7>f-^ 
Kl 04*^^r^7^-^'/h7 >f-^Kk. ^7^ 
-)V K k . j»!7 4 ~)V h'tcf+m-T SUfr^fr 7 >f 
H0 5i:m. ?m7^-;^Hti. 7>f™;PHl0 
8, 109. 1 lOJt^&So 
[0024] y*--?vYy 4-)VY\t. WF<7)£o% 



operation. 1 

mi 
m2 
mi 
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7 

[0 0 2 5] FM = 0 0<0i§3\ Zc^^i±2m%^ 

ThhzkZ^-t. tlx. m&yj-frYioexft 

^$il£operation_0^g£:;gtg:7 4 — )VY 1 0 IX 
^£;fc^operation_l^g£#\ f^-KIf^; 
O^lM^/l/C^CS^fl** operation.O C7)^ 

* U -y b 3 TUfTSfU operation. 1 
«dfflfti»SLa-=.')' V4T*HfT£*L6. FM=01^ 

operation. 0 ^SlSj^. fn — h'Hi&O? n *y 9 
^■CUffStl* operation. Ic9igg#. operation.Otf) 10 

FM=10O^, .1 ^^-U 2 i^^J^T'J) 

-eLT. operation.l^g**. t^— Ki£f&tf) 
? n >y ^-»M ^/l^lfT^il. operation. 0 cO$|g#\ 
operation. 1 <ryf$M\Zft IX . 1 ?n », 9*t4 9)VWl 

xm^ztib. fm=i i<t)Wt£. zw^zimutit 

^Xh hZLt %7j?t 0 IX . 7 4 — K 1 0 8 , 10 
9, 1 10^&£^&7 4^KT^$;fi*:lo<9 

C00263||^f^#7>f-/Ur''105ti. OT^id 20 











cc=ooo 


: *P$ 






00 1 


: F0=* 


fro 


Fl=ffi 


GIG 


F G=» 


fro 


Fl=* 


0 11 


: FO-Mm 




F1=S 


100 


: F0=&ffl 


fro 


Fl=ft 


10 1 


: F0=K 


frO 


F1=K 


110 


: F0=m 


fro 


Fl=fl 


111 
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[0027] mf -f-^K105H 7>f;n7 
n-fe^^OHfiri?yhn-;l'7^/F0, F 1 <0ffitJS 
IX. fg&7>r-;PK10 6. 1 0 7c0operation_0<0 
^^operation. 1 c?)?m. tsXX/y 4 -)V Y 1 0 8 . 

109. ii oa>6=flr*W7 < -)VY<»m%tf-mx 
o, Fiiz^ximxmw't&.mmt'tmxh&t 

tt. jRStSWi^yx^. xtVtskl/yyytzB&kZ 

xvyynzm&tii*. &tifri>%mm& (nop) 

COO 28] HfT^fr7^-7l^Hl 05(7)1CC = 00 
Ocot^Wi, Hffnyr-u-zt^^FO, FlwH 
tC^^^-fStC^ii^lTfeS. CC = 0 0 1Ot 
iUcte. mft3yhu-fr7yyF0=M<Ot%1,z<r)fr 

mmxmxbh. ^yfn-/i,7 7/Fi« 

lii^T'tJ;^, CC = 0 10£0t§tti. Hfirny 
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8 

ho mf^yho-juyy^F i<7xm&\^-ftix%£ 

v\ cc = 0 1 KOt^Kii. ifr^yhn-^^/ 
F 1 =E<^> t £ fc^SWiffl&T* & . Hffr? vha 
-;U7^^F0£7)4jt^tiv^-fiiT'tcfc^ ft CC = 100 

^>££tc(i. mft^yhv-f\syy?Fi=m<Dtzt£ 
<n?>mmsmixhh. ^yhn-^^/Fow 

*t©i^vf*rc*>J:^. cc=l 0 1Ofc£lcii. 

h n-/l/7^F 0 =Hfro F l =^co t £ 
TOti^&TfcS. cc=l locofcSt«. Hfifny 

cc=i i i<nt*<mw±*.%mxh 

0. ^-Ifti. cc= 1 1 ltft&tii^zm^&ztte 
X^\ 

[0029] m3immy 4 Y^mm^m^-t 

7*- ?7M 1 1-1 17tt. 
*t2 8 t'-y h-C^S^tt^M^^y 4 -)V Y 1 0 6 

twmnyj-ii'Vioiizk&hnxhh* 7*- 

77MI8H 7^-/PH108, 10 9, HOT 

m^ith^snwrn-y <-)v^\zxh^<r>xhh. 

[003 0] 7*- V*yM 1 1 (Shor t_M) 

ti„ is^w^^/PFi 20. vzsxm 

J 5*ffifcth2my 4-)VYl 2 1, 12 2. 

*#^*fcfct6 try h^TO^f&^rs 7 >r -/n« 1 

2 3 . ^±^7 4 — « 1 2 3 ^' ^ y ^ ^r^ 9 Vj 
^BPM^^t-^*^^^"^ y i-)VY\1A xm&Z 

rooj. roij^^irii jT **St^Wi7^ 
— 1 2 3#U> ? X;?#^£^LT^&£fc£7FU 

r 1 0 j Xh h b £ tc*iflP€^^ i t 

zcoy*- v-y M 1 l/^«rh'l/7^y 

[003 1] 7^-- V /M 12 (Short_A) 
ti. ^Ert^*^T&7>f-;PH12 0. WJx?m 
J %Zmte?h2i<?>y 4-}VY\ 2 1, 12 2. l/y'X 
^i^li6t'7 hMi^S 7 >r K 1 
2 3. teXTfy H-iVYX23tf\sisX9m^$:fF?<?> 

03tc^-TJ;^tc. 7>r»;PHl25£0iX' ft 
f 0 j T' £ & ^ fc« 7 >f -yP H 1 2 3 # i^'X ^ 

[003 2] 7^-V-yM 13 (Short_Bl) 

m%n^^.-thy 4-)vy 1 2 o&xvi'Vx 

^»t*l&^r-&7 4-/PHl 2 6T'M^$fL5 4 

7^-V-/M 13*3. u-^'x^^tcj:s^>yr^ 
❖4iJ:tf43'«tfr^t:fflir^<x&. 7^-v-y M14 
(Short_B2) (i. ?«(^^f§^t^7>f-;P 
Kl 20i>J:tf 18h'-y hM<?)T 4 X*yh<D 
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7 4-/UK1 27Z-ffi&LZtlZ>* ;<7)7t-77Ml 

[0 0 3 3] 7t-77M 1 5 (Short_B3) 

^§£-$-£7 4-/^12 1. us^?#-^££fii 
2 h> h^c7)EP€$:^-r-S. 7 4 -/I^K 1 2 8. 7 4- 

mfeth7 4-)VYi 2 9, fcitm^^&fc^ 

T7 ^ -;PK 1 2 1 fct, «<3H^> 

fmZ'tf o &fflp&£t& 7 4 -fr H 1 3 0 tHJitSft. 

So ;o7t-77 m 1 5*i. ^>->yr^^J: 

CO 0 34 3 7*-*?-yM 16 (Short„Dl) 
fcL «ff rtSiii^* 7 4 K 1 2 0 „ V VX 

2 b'-y h^TO^^-TS 7 * h' 1 2 8 . 7 4- 

f££^£7>r-/PKl2 9TitJ£$;fU> 0 zey?*—-? 

'Jt-M&^fcffiffl$ii5. 7=r-7yM17 (Sh 
o r t _D 2 ) STOW 7^-^12 

o. w^^«ifc«4i 2 ti y b&>wm*tffi?t& 

74-/1/F128. 7>f-^M 2 8#U>^#^£ 

^•f (Dtmmi^cot^^'f^ y << f i 2 9 . 

<7M U-f Kft4*) WS7^-^H 1 3 1 

CO 0 3 5] 7t-?7M 18 (Long) ti. ^ 
fl^m^f 2 0. Uz/A?&*§r$:mfe 

f§20<7)7 *-^K121. 1 22. 3 2t'7MO 
TO£fB5£-fS7 4-/l/Kl 3 2TfSB!c£iT.&. <T<97 

h 1 1 sti. imzmmim. ±z%wm*m 

C 0 0 3 6 3 ^4 &V>f ? PTQ-t -y^i^yx^fli^ 
£3*r*OT»C&*. £<0vOa7"n-feylNi. S4 
(a) {Z^£ot£6A^3 2\LvY%&>]mVVX 

95. m4 (b) t^J:-5?Qrl23iaoiW»^^^l 
5 0. i3ctl^4 (c) £^J:3&2*<9T*.xAU 

mmi-isxfte. ^7')\^+>fr^<nm. ]( )9tTY\sxtit 

^li. X9 y9^^y^M. PSW10c0SM7>f 
->W(7)mi l Z&tX3--<?X9 y?XJ (SPU) 
*fc\tmVTh&>X9**9i£4V9 (SP I ) i:LTi&f^* 
A-l. o-HAhr^ 



5 1. PSW10. fcj;tf£^3ffll'> ? **# s £*ft. 
6„ |3C^t7t-77M 1 2lZ£&mMX'&. 6 
4 afEWiUffl UiSX?5 0>*tl?M:±R 1 6 t' y h T 

fiiet'^htt^trr^-fexr^s. 2#^ 

jl^U-? 1 8 £ . ±ft 3 2 t> h tTft3 2 t> 

C00373 05tiPswi o^mmm^^tmmm 

X'$>t. PSWl 0C0±&1 6t''ybC(i. ^•y?*' 
10 ^y?£^9#;t6*:^)SM7 4--vUKl 71. 

7fA'7/h77T(SDBT) f7)&ffl£^-fEA7 4 
-^M7 2. SDBT^f*"T£|g^6DB7'f-/U 
K17 3. M9^iW*ffi5&«IE:7*-^K17 

4. ye-M&fWiriir*tB®rsRP7^-ykFi7 

5. ^^ur^ v^yy^^^th^oyA 

K180T'^So 7^^7>f-/Ub'18 0tC*i8^7 

yytfh*). -e^4 , ^F07^^i8 ifcctVF 17^ 

^18 2 ttiS»0^/4!E»*S®1-5 .^77 i^ffi 

^m&^M^ 77/7-J-^K 18 0 £ 
t i ^X^cth . 7 7^7 >f — /V K 1 8 0 tOrt^i. 

CO 0 38] #75^i±. mT60J:d^E^^« a 
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SM = 0 

SM=1 

EA=0 

EA=1 

DB = 0 

DB= 1 

I E = 0 

IE-1 

RP = 0 

RP=1 

MD = 0 

MD=1 

F0 

Fl 

F2 

F3 

F4 (S) 
F5 (V) 
F6 (VA) 



SDBT£5fe&aj 
SDBT^EIJ 
SDBT£^iTiir 
SDBTSrflF"! 

tyanTHl/7yy/*J 

mM7y? {Wn^yhu-fVyy?) 
m\7yy {mft?>Vv-)V7y?) 
mfry? 
VW7yr 

mm%7y? 

W-A*-7a-77/ / 



F7 (C) 
[0039] OT. 

A. -7>f ?QTD-fc'yim&£l8-f6i«KS- 



[00403 



(7) ftgmO-49370 

1 1 

LDB : Load one byte to a register with sign extension 

LDBU : Load one byte to a register with zero extension 

[1AM r-U-b' <*?OiSI*D) ] 
LDH : Load one half-word to a register with sign extension 

LDHH : Load one half-word to a register high 

LDHU : Load one half-word to a register with zero extension 

(-fe'n&3i£>D) ] 
LDW : Load one word to a register 

[lV-Kn-K] 
LD2W : Load two words to registers 

[2 1 7-h*n-K] 

LD4 BH : Load four bytes to four half-words in two registers 
with sign extension 

LD4BHU : Load four bytes to four half-words in two registers 
with zero extension 

L D 2 H : Load two half-words to two words in two registers 

with sign extension 

[2A-77-Hn-H (21/^\ Vr^mkh 9 ) ] 
STB : Store one byte frcs a register 

STH : Store one half-word from a register 

[lA-77-HXhr] 
STHH : Store one half-word from a register high 

S TW : Store one word from a register 

ST2W : Store two words from registers 

[27-HXh7] 
S T4 H B : Store four bytes from four half-words 
from two registrers 

[4;nM bXhT ( 2V i JX90)4/\—y r 7—Yti>t > ) ] 
ST2 H : Store two half-words from two registrers 

[2A-77-KXh7(2l/y'xm) ] 
MOD DEC : Decrement a register value by a 5-bits immediate value 

MOD I NC : Increment a register value by a 5-bits immediate value 
E5t*y h(D4>7V*>bl 



A- 2. 

MVF SYS : Move a control register to a general purpose register 

MVTSYS : Move a general purpose register to a control register 

MVF AC C : Move a word from an accumulator 

[T** ap-**^«> i v- mm] 
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13 
MVTACC 



14 



: Move two general purpose registers to an accumulator 



[0041] 



A-3. tiffitft 
CMPcc 



CMPUc c 

[0042] A-4. feM£/S*1 
reserved [i^J^] 

A- 5. 
ABS 
ADD 
ADDC 
ADDHp p p 



[00443 



: Compare 

cc=EQ <^L^) , NE (TO , GT , 
GE (JUJb) , LT (m) . LE (JUT) - 
PS (fcfcfciE) . NG (fcttm) 
: Compare unsigned [JfK (fir^&L) ] 
cc-GT, GE, LT, LE 

* [0043] 

* 

Absolute 
Add [Jnff] 

Add with carry [JM (**U-f*§ ) ] 
Add half-word 77- HW] 

PPP-LLL (U>U?T&, UisA?Ti±L, UisXfT 
m . LLH (l/yxm, l^'X^Ttt, I"* 7 
X?±{&) , LHL, LHH , HLL, HLH, H 
HL, HHH 

ADDS : Add register Rb with the sign of the third operand 

A D D S 2 H : AHH sign to two half-words 

[ 2A-77- FizVf^ztmz ] 

ADD 2H : Add two pairs of half-words 

A VG : Average with rounding towards positive infinity 

AVG2H : Average two pairs of half-words rounding 
towards positive infinity 
[2A-77-R MtvWIb* t h ] 
JOINpp : Join two half-words [ 2A-77 — K^ifelrm] 

PP = LL, LH, HL, HH 
SUB : Subtract 

SUBB : Subtract wi th borrow [ i£u— ^ ] 

SUBHppp: Subtract half-wrd [a-77- F0>«&] 

PPP = LLL, LLH, LHL, LHH, HLL. 
HLH. HHL, HHH 
SUB2H : Subtract two pairs of half-words 
[ 2WN-77- K<2ti££] 



A- 6. 1 
AND 
OR 
NOT 
XOR 
AND FG 
ORFG 
NOTFG 



logical AND W 

logical or [taaft] 

logical NOT 

logical exclusive OR 

logical AND flags [ 77?V)f&Mf] 

logical OR flags [77^£>f&£I#I] 

logical NOT a flag [7 7 
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XORFG 



1 6 



: logical exclusive OR flags [ 77^tf>SNI!!WiM#J] 



[0045] 



A- 7. is7hHmtirtt 



[0046] 

BCLR 
BNOT 



S R A : Shift right arithmetic [gffr&S/? h ] 

SRA2H : Shift right arithmetic two half-words 

[20<7)A-77-H^Iffi^y7h] 
SRC : Shift right concatenated registers 

SRL : Shift right logical lM&&5s7h~l 

SRL2H : Shift right logical two half-words 
[ 2^a-77- Wim&i/y h ] 
ROT : Rotate right [£Ifil3&] 

ROT2H : Rotate right two half-words 
[ 2o^M-7<7- K0>£[HtR] 
A-8. b'«y hJSffrfH* * B SET 

: Clear a bit [t'yb^'JT] BTST 
: Invert a bit [bVFKK] * [0047] 

A- 9. 



:Set a bit [b'-y b-fe-/M 
:Test a bit [t'>/hf^h] 



BRA 

BRATZR 
BRATNZ 
BSR 

BSRTZR 



Branch [#tf£] 

Branch if zero H£xi*c t><ftt&~\ 
Branch if not zero [-b'tTC&V^&^HK] 
Branch to subroutine [V'T'Jl — ^y^fttifc] 
Branch to subroutine if zero 



BSRTNZ 
JMP 

JMPTZR 
JMPTNZ 
J SR 

JSRTZR 

JSRTNZ 

NOP 

D BRA 
D BRA I 
D B SR 

e 

DBSRI 
s u b r o u t 

D J MP 
D J MP I 
D JSR 

D JSRI 



: Branch to subroutine if not zero 

[ -tr'OT& V Vflt io+r?lV-1r y r^ftm 

: Jump [«^fr^>>-T] 

: Jump if zero [-t'o^^yty/] 

: Jump if not zero [-te'OT'&V^^i^r 

: Jump to subroutine ^V^i/^V*?} 

: Jump to subroutine if zero 

[ b*o& hvy^-^y^^ >?~\ 

: Jump to subroutine if not zero 

: No Operation [teJitfO 

: Delayed branch [t4 VA F;frH$] 

: Delayed branch immediate [t4 W F3rfl£ (BPiS) ] 

: De l ayed branch to subroutin 



: De I ayed branch immediate 
i n e 

Delayed jump [7* 4 VA YV*?y~?} 
Delayed jump immediate [f^ M Yis^y? 
Delayed jump to subroutine 

: Delayed jump immediate to subroutine 

\rf4 w Y*r7)v-+yi?*yr mm ] 



t o 

] 

] 
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A- 10. OSii^ 
TRAP :Trap O^yT] 

REIT : Return from exception, interrupts and traps 

B-i. wmttto* 

MUL : Multiply [^g] 

MULX : Multiply with extended precision [fgfftJg^l 

MULXS : Multiply and shift to the right by one 
with extended precision 

immmmus zis i t> ? h ] 

MULX2H : Multiply two pairs of half-words 
with extended precision 

MULHXp p : Multiply two half-words with extended precision 
PP = LL, LH, HL, HH 

:MultipIy two pairs of half — 



MUL2H 
words 

MAC a 

MAC S a 

MSUBa 
MSUBSa 



[2M-77-F-fO<7^gg] 
: Mu 1 t ip ly and add 

: Multiply, shift to the right by one and add 
a = 0, 1 

[it'-y Y*v7vmmm%\ 

: Multiply and subtract [Rift ffig] 
a = 0. 1 

: Multiply, shift to the right by one and subtract 
a = 0, 1 

[ i tr-y htosy hmmto (mt) mm 



B-2. Lit?- MM* 
REPEAT : Repeat a block of instructions 

REPEAT I : Repeat a block of instructions immediate 



[00 5 1] H6fct*7>f 9u?U*:y<r<F>#M2fo^m 

St»fSn5. >M7y4 >190. 195i±, ^ 
7x7^-^19 1. ^n-Y/TYUXfrn^ 
1 9 2 . Wn/* * 'J 7 ? ■feXXr-S'* 1 9 3 J: 
#7>f hA' 7 ^xf-^'l 94-C«£2*l&, M^2ift 
^Wtcli. ^ * 'J a. - h 3 ?«0Hfiffc m^^L 
-•yN4t'OHtTt*^JCfi : ^l. i d7ti^?o 

■y h7*-/>K<7)fIFM=0 1, 10, 1 l£7)h^(CH*50 



*fr£*l£, ^r^>f >2 0 0ii. ^7x7fXf- 
^^L^>yh4T'£05l?Tt£7)^^W^3&^ -m 

[0052] m&\tz<r>^<nmwv&mii<zkh-?4 



( 

19 

\y-JX9 1 3 Atftmt^miZixh^mmzttfc 

uzpcmm-tz wx? 1 3 b t z^tsmmft® 
$>%wx? (mmm^m^m) xh&. ^wr 

^^mt^h^b^h&X&h. Jtt££3 

[00 5 3] 09tiT* W N'##ifr^c«*#P5r7;r 

VAY m^^<n 7 *7 -y b 3 2 0 1± . ^ 3 - K 3 
2 1. 3S««:*g^r47-f-/He3 2 2*5«J:tf4)-«5t 
T Kl/X£m^&£#KD*7-fe>y h£*tiT b'l/^' 

^ti. W*tf. M3te7tk-f7*—~?y N 1 16 (Sho 
rt_Dl) . 7t-77hll7 (Short_D 
2) i)tli7*-77M18 (Long) -CH^^iX 
7 it- V-yM 16 (Short_Dl) ti. HE 

fit UTw^^ttefis&sfflv^n&^fcffifflsn 

7t-V7M 17 (Short_D2) ii. 
fit UTfiDffiA^V^nS^^ffl^ii^. 7*-^ 
-/F118 (Long)ll J frWtTY\sX*32\z>7 

&ti. 7 4-)VYl 2 9tt. 7^-^K12 8^1/yX 

74-/1^*121*4. DBRA, DBSR, D 
JMP, DJSR^^iZ^X^MM.ipl'^X^X 

4 -)V H 1 3 lii. £tt£ffi^*lim«)ffitic£ LT 

[ 0 0 5 4 ) HI 0 \moi)Wr 4 W F4HgtiH*O04 
-kr&Wmft-hh* fr*3 24fct, ffittfrflMTCS 

t-$>6. ^3 2 514, wmzvit^x-m&hb 

f8r*3 2 6 Ji. 3K«ITOrCJg5&« fc fc t>fc#«<0 
^7h^l/^^«t^W. ^3 2 
7 ti. S&fi£ V Vx ?X1%fet & bbi> \z%W»*7 

-fe ^ h * v ax ? x-mfet h ^x-h h . 

[0 0 5 5] HI llif^WHM^^3 3 0, T4 
h*»yr^3 3 2t>i:tfx-f W ^7^-^ 
ya-;^33 1. 333*\ H-7*-77Htfc' 

[0056] fctSMB^v vcggOft-* . ffr^r I" 

r3-^83&«a6^4fc. tfo^r=i-K^-*yh2kt 
fcO.Ifc £ jjttMfiWg^ 1 1 £ ^ t >J J. - y h 3 fciiJTl 



11) ftEm 0-49370 

20 

3A£4Sifr*-&. DfoT, PS^l 3At~ti. 

ns. pc*a»aii3ii, mt^^mj^ixh 
*%*mz*itipcm£wjx9 1 3 Btte#rr&. 

[00 57] PCiawaH3li. 7^o7ot7^{: 
*>J«IWtfDPCfi*«l/3;x^l 3B(d8ttSitTV^ 

feb-&Ltz^bZm\Ltzh. WJX?13Mzmh 

io i. tth%.vi;x9i3Akzimztix\^ftWt 
m&tf^mrPcizw&Th. vvxti 
3 wzim%iix^hmz&ttzm.<Ffo&p7 * >v+z 

ftfzt>. WW4 9)VX, ym9t\Zhhttif7 
[ 0 0 5 8 ] Ml 21ZT4 K^^^Sr^tfTn^ 

<7>DBRAifr^tt, msm r 3 j tffi^rsfctfcfc^ 

KJL-y h2C±i^T. DBRA^^x^-h'^iiS 
20 PCMI^13li. ^t^^rrTGTltCjSt/c 
ffi«SUS/*X^13A(3(fi*W-4 # @Efir 3j 
CffitfcPCfi. ttb*>. f£7)tl^)PC£?)it:3x 
8^WtL?t^W> 7 X^13BtCteW^, DBRA 

i)K 3#e«XD7 ht:fc-&^*7x'yf"tSfc 
# s -?>f ^oTD-t 7tOPC«±l/y'X^ 1 3BiC 
ISttS*LTV^PCfit:H9^-S. ZZX\ PC^Iffllgp 
l3ti. DBRA^fcJ:5^i«j!0aa*llffrs. -t* 

%>%^ U^X^13BtClStt$^rV^PC®^>f7 
30 n7 , n*-yiffc:*i(«PCfcaSf4jira^ff3. 

[00 59] Hl3tix<f W K4Hftd^**trra^ 

ifc. @®fi*i. W&Uz/XfSfc&Vhr 

\zWfe$ixx\*hmtm^t>tLh . z\<?)i§&i>. peso 

X^13A«dSllW&. ifc. PCMffliaS13il r4 

p^'x^trsssitTv^etjetfcPcfi^^s;^^ 

l3Btz1g^r^ 0 r4l/yX^H^nti^l^ 
40 r 4 j D J S Mr^OTfciEaSfi 

^ P C aymtlsitx 9 1 3 B ^SPCI 
{C-^fS. PC©|ffll^l3«4. DJSR^ 

pec, \svx9 i3n\,zm&inx\^hPcm:mL 

[0060] JSLh^)J: 5 <I^ll^^lt 1 tc J:*i 
50 Sn^SifiCiBtfcPC(iS«m-6J:'5fc:flWt$*L 



2 1 

(i=5:^c ifc. l/y^l3A, 1 3 B£T^-feX-f 6 

* l 3 Bic^^ii^r^^PCMii^^-^RAM 
7t3WU H&&n>^Xh£lifT&. Strata 

C006U ^ig«®2 . mi4i£zc7>micomm<o 
j3^r, 3 6 limmmmmmfrtz alu (m 

jl^ y h ) , 3 6 3\im&*Mrtzm£& <fm?~ 
■yM . 365«PC«tfm«PCW«ai. 367 
liTKPXirat^d^tyWftffill b) . 

3 6 9tt^7h^«llffrSx7? (SHJjL^-y 
H. 37 llilf>f 9)VX2^ <2iR£IB4*££tf 
tft^) SfBS?**'^ 3 7 2I±^£t3-FI/C 
^2&f«fcMWi^ 11. 1 2 h 3 - 
^ 3 7 3lii^l^X*-Cft*. 
[0062] ALU361fct5Wt. 362(±r>fW 

3 6 2 Afc»SfcJGtfcffi£«lfr« 3 6 2 

AS. *«S3 6 3ttJ^T. 3 6 4iir4 WHjfSg 

fifcffi tfcffifcffittt* l^"** 3 6 4 B t MT«S 
(SSfrfHBft^K) -CAS. PC^Ifif 
«3 6 5fci*vvt, 3 6 6&7M M H»^f3 
- KlSS^fflWrt- & U ^ 9 3 6 6 A t M&lzfc tti 
ttl&lft&l'z'A* 3 6 6 B h i^TtW^fU^ 

x9 Km&m&wffi$m **»jwwii3 

6 7fc*3Wt\ 3 6 8iir>f l"f Mt'JT^tX^ 
^Tn-H^$:f&^-S^xX^3 6 8AhSESC 
£tfcffi£ffi*W-& l/y'X^ 3 6 8 B fc £qfrr&31®ffr 
❖L-y** («Jie^««F#S) Xfoh. is? 9 3 69 
Cfc^T. 3 7 Ottf ^l/^f H^7 htfr^fa - K*S 
^mm-ZUiSX? 3 7 0 AfcgffiftfcJG tfcfi^fS 
#Tf£ Ixa^X* 3 7 0 B fc £ W-t&jggEffo^UxX * 



(12) #m*10-49370 

22 

[0063] mzmftiz^xmrntz. mi 5\t&n 

2fc^?S:h.fcro^A^||ffr&fc«>fc:. [12 3^ 
3ftfcJ;3fc5lM^*S^'Oxfc. SRA^fcS 

*C. HlSfc^SfufcJdfc. l32 3^i>ttS2^f@i7) 
NOP£3Mft r 2 j JMPi|tf*T» 

[0 0 64] mi 5lZ^ftfz£otrfo^mz£h& 

tirtrtmajytt t.mw 9)vx\t. ^4 ?ur 

n-b-y-tfUfcV^-C. ALU3 6 1t>-7^3 6 9i:^\ 

i trsoA d Dwmt s r Aawfc £*ii?*usfrr 

h.%2^TA9)VX\t. >-7^3 6 9tPC»^3 6 
20 S^SRASStDJUPj^tt^. >-7?36 
9ttSRA««i:^t:||ffr&3&«. PC0JM3 6 5 
ti. D JMPiS»!)T3 

- K*S»-CA&4MS5tTGTJcW«ffilB* l^^'X^ 3 
6 6Air^S'L. -r 2 j tio^PCfi^W^ 

^3 6 6Bt;tett^S. m3y4?frXi*. ALU 3 6 
lfc3RJKB3 6 3fc^ 3fi : B^SUB^tMUL^ 
Sfc^^l-PftSefrTi. SMtM^Ttt. ALU 3 
6 1fc«[«3 6 3t3&«. 4ff@OADD^tMUL 

fltucfcs-tit'rmiffr*. 4tre^W7x'yf-$ 

30 tlSt^. 7^D70t7t«PC (Sl4tCt>V^T 
KHH*) tf5filiV-y^3 6 6Bfc«#!l3itT^P 

cefc-itLTv^. >e^T\ pca«at3 6 5«. d 

[0065] a fc. S^fi^ttE^^T'^ s^ 

tiSo L^t. PC«|«W36 5(4, 4HKtMHfWffll 
[00 66] cTfOHJfeOJB^tCctS^^Dra-fe'yt 

a. i^^r H^^ewor w-f H«sd^fc« 
»x'As. m2iizKZtit:-mfc2mn.£miz 

50 ADD«i[fc2ffBfl5ADDia«Hl^lfrrSCfc«4 
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1OC0ALU34 1 UM^TIrVSrlY^fcr 
ftoT. Hl6fct>J«ltra<0lM'k2ffa^ 

[0 0 6 73 i:C^\ d^HJfe^®tJ:^v>r^n 

7 iz^-fX ? fcxsrs; y y^Lfc#^*Hff T# 
@17(=^3*utJ:d«r^i!Sfc:J:&#iM-eiB 

ALU36U3. ADDj»£»ff-6 10 
fcfcfcfcDADD <t*W KADD) mUhWid . f 
3r;b^ DADD^f3-HtSa$l/^36 2At 

36 2Bttt*W6. »2lT>f^ , C«i, ^7^369 
fc*SS3 6 3i:«±. SRA«£fcMUL;Siai:£**l 
fiiifftS. 2ff@^^#7x^£ti6fc£t. 
PC^eiiU-^X^ 3 6 2 Bfi^SlEM r 1 J fclStfc 
fltc-gct*. ALU3 6 1(i. l/y'X^3 6 

2 AA^ D A D D TSE3ftfc«£tfWl*ig* JK 0 ft 
U *<0«»»F«. 20 
[00 6 8] U^^3 6 2B(c4SM$tL«S)£ 

^y^irr*oTt iv^, PCfir&^TiJ:^. ® 
SilfcJEtfcttfcLTPCffifc^Lfcl^m. 7^ 

[00 6 93 CCT'tt. f-(WF«SWft5iSS 
y h fc LT A LU 3 6 1 fcWfcfc ofcfl*. 3H3T&3 
63. >*yffl»33 67J3j:lf>':7*36 9tK AL 
U3 6 10^£ffi&<0«KJ:oTx>f W Ytim& 30 

[00 703 JSLh«0J:-3(c, -r-f U>f KSSd^^ftd 40 

Atf&^rttftefc:, a2 1fc^3*ifcHI^2StSte 

oTfcrn^5Ag|fTfc3lM?H'£®'**. £4)v>f 
^pm7tli m7£^3*i£ft&>^bft>£J:'? 
t, 2tM^rrn^A£igfFr&*. 4fc, /i— 



) ERFP10-49370 
24 

[00713 tM l^^f b'ffr^ti. 2SIOTSflltTT'^ h 
^prn-fe^fc^vc, StH&SaT&S. SI 5 

vWz^TWLWUzfi\ U y-^t*4ALU 3 6 1 

wan- v h £%8fiM;i * Hi33SfTiSifflSt£ * 

hi?* Ymm^ymmmmixhx^. *<nx 

[00723 @18liitf>SI«OJB!B2t:J:6v>f 
7-n-fe ■ymtrtt* P SWO^£j*tfM)»C&S. 
^OPSW380, 3 9 0tffi5^$tuttOtlsl^ 
tDkW&S^ CtfMS^fcfcL RP7 4-/UN'38 1 
&P C®ffl& 3 6 5 £^I^^l/ ^36 6 comr^ 

fc. E474-^K38 2. E37*-/H«3 

83. E274-;l'K384i>J:tfE174-/UN'38 
5ti. *ive*U ALU36 1^Sg^l/^36 

2SSJ3-6 7 U >'X ?3 68h Xif i/jy 3 6 

380, 3 90£fflg«£fcfcJ:->T, ■F-fM Ki& 

[00733 m^SI 3 . S 1 9UCO%^<0l€ttO 
mm 3 J: orot •yirtjsJtSfSr^n- H 

fcwc, 4 61ti^^fW^S:llfi : ^ALU (m 
JL^-yh) , 4 6 3l43W^Hff«fl5»K <^n~ 
^h) , 4 65ttPCfi*f|««PCa»gi. 467 

4 6 9ti^7h^«Hfi : -r^^7^ tSm^-y 
h) . 3 7 ltil^>f ^T2l8r««aT#*^X. 

3 7 2tt^*r3- K LTtfr^H?T&C©J8Pfi-^ 1 
1. 12i4i4^f3-^ 3 7 3i4ftfflU^^ 

[0 074 3 ^OV>f ^ara-fev^tCfc^T. ALU 

4 6 1tt. 2otf53B&&^l/^^3 6 2*^rr&. ^ 
©:^4 6 3ti. 2oc7)@^r^l/^x^3 6 4^Wr 
6. PCfWWai4 6 5tt. 2O0ii®^^xX^3 6 
6SrW^* ^ ; e , ;©iffil^4 6 7ti. 2m%m$i&U 
VX936S*1tt&. ^LT. >-7^469ti. 20 
OSE^^- V VX 9 3 1 0 Jffi . 

[0075] ^tzi^tov^tittWS. 
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Hi. ALU4 6 l£fctvc. — ^jl^^U-S'X? 
3 6 2^1/5/X^ 3 6 2ACf^ W FgflSi«1«hW> 
T3- KlSSfc^WlftS^J^^^ 3 6 2 BlC**lMf J& 

fc. ^3-^3 7 2*»&«fc£r * W KSflffilff 

jM^y**3 6 2fcf6ift§*lS. *lt* 
yX* 3 6 2 B^^^ilTl^2E«^C^ffitV 
^nm'/WC^ItMU^C, — # 
toWJT** 3 6 2 ACfilftSftT ^Sf3- K*i»ty5 

ttztimi&&f*ti&. flW£oi/>-'x^3 6 2 

B tftttsnx v * * SHtfcJE tt:mt~?J7 or n-fe 
t>. ALU4 6 lfcfc. «fc=5rr* W h'ADD^g 
[0077] 

tax* WBMt&irrtvj rum-tyy** f<v 

[0078] m&2WBPfflfflZ£ti&* 

[0079] m&353B&ffii£.xtLt£* wma^z 

#t 6 J: o fc«J£ LfcOT, ro/7 AtfDHfTt|g-r& 



26 



[0080] ^^i4 nmmpm Jfitf, S&frfr £ 
>f J: T£ £ i: £: i(C W Hjtt 

[0081] IW3B5iej»^fflBt:J:*Uf . 

^myy^- 'J y^£7)@ |ii££±ff £ ZL b tfX'^ 
[0082] IICT6i2It0>^fcJ:fUf* g®iSr^£ 

mmzmzf-t&Xoizffi&LKcri?. ^ox^s;*- 
[si] z\mm<r>mm<mm. lctsv^r? n/n 

•fe yir^Jflia^w^n -y ?0T£6 . 
[02] 7 4 ? OT O-fe >y t-^yh £^ 

[03] aw? * H<^)gaB=5rrt§&*tWWC 
[04 ] 7^Q7Dt *y^l^X^fltf££^rri& 

[05 ] p swcommftm^twmix'hz,. 

30 [06] v>f^aro-t-y^c7)M^l2^||tf^O^° 
[07 ] ;nrnt 7tOy-ry^t/Hnr^H 

[08] <T ^^jJOH5fecO» \Az£h~74 9 P7n 
-t -y ^cOfii^$-^-ry n -y ^ 0T'fc § . 

[09] r^^^ K7>f^tfe^OS*fttr5:7^~'7y h 
5:^-m^0X'$>5 o 

[010] SMw7)7M W h'^^^^^^m 
40 [011] f-f l/^f HMft^, f-f M Fy+^r 

[012] 7^^ l/>f M^^O/D/7^^)- 
[013] 7^ U-< HiHSbWS^tfTa^i.^ft 

[014] z<ti3m0m&<mm 2 c «t s v-f ^ or 

50 ^-rrn-y^0-C^S„ 
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[016 3 rn^A<D-m^t1fcfflT'£&. 

[0173 mi 6iz^2titz&$i^zht^< 2tm 
mi si <r <rmmm&n]$m 2\,z x&~? 4 ?ur 

O-fe -y i^t*5(« P S W^^£^flfct»C$>& . 
[0193 ^cO^j^^Sg^B® 3^ J: l> v-f 7 nr 

[0203 fiaw>/^ vwms^z ? 

So 

[02 1 3 2S^£|5|l$£fTdv>f ^nrat-ytt 
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Wc*^:/n.y?H"C**. 
[12 2 3 rn7 r 7J±<7)-fflZmW i mTt>&. 

[02 3 3 &%0>x*i?a.-» y^-fl^-m^ 

0T'&£. 

2 ^f3-Ka--yh(^f3-^), 3 
UJt^yb {^Hffffl) . 4 msm^--y h (ft 
^£trSB) . 13, 365, 465 PC«»Sk 3 6 
1,46 1 ALU H . 3 6 2, 3 6 

10 4,368,370 ^r^l/y^^ (M@ft^#ft 
¥SK 363, 463 313^ (&3l^->y hK 3 
6 6 «4M^J^** (jffl^rt^ftfc* 



S) , 367, 467 
M . 369, 469 



^'Jlfil»»(S^-7 



[013 



^eam 



32 



6 



64 



11- 



PSW 



]_io I ^-y I 



S27t3t- 



PC 



14 



13 



16 15 



32' 



64 DUy - 



-*RAM 



11 



5 



64x32bl t 



H_I 



S5/1X 



-12 



V 



S 8 W P - 1 - * h 

|h J7 19 ^20 

VM 



| 2x6 4tf» hy*a^U— »H 



D3«X 



[0103 
DBRA 3,24 324 



325 



DBRA i3,24~l S~ 

326 

DBRA 3 T r24^P 

jDBRA r3.r24 ~P 



[0163 

ADD r3,rl0.6 

ADD r4,r4,8 

SRA r8,r3,l 

MUL r5,r3,4 



105 



103 I 



<a) CC 



0 4 
FMO 
0 4 



(b) f]cc 



105 
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